The synergistic inhibition of corrosion of mild steel in 0.5 M H2S04 by a combination of cyclohexylamint: (CHA) and iodide ions has been studied using different electrochemical techniques. Corrosion inhibition is found to decrease with increase in the concentration of CHA. Iodide ions are found to enhance the inhibition by CHA considerably. Synergistic parameters such as S, and Sa obtained from values of inhibition efficiency and surface coverage are found~o be more than unity. This observation clearly shows the synergistic influence of iodide ions on the corrosion inhibition by CRA. The adsorption of CHA alone and in combination with iodide ions obeys Langmuir's adsorption isotherm.
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The role of synergism on the mechanism of inhibition of corrosion of steel in acidic solutions has been reported by several authors'-4. In the present study synergistic influence of iodide ions on the performance of cyclohexylamine as an inhibitor for the corrosion of mild steel in 0. 5 M H2S04 has been investigated by a few electrochemical techniques such as potentiodynamic polarisation studies, linear polarisation and impedance measurements, results are reported and discussed.
Experimental Procedure
A cylindrical mild steel rod of the composition 0.1-0.2 wt % C, 0.02-0.03 wt % Si, 0.4-0.5 wt % Mn, 0.3-0.8 wt % P, no sulphur and the remainder iron was used as the working electrode for all studies. The electrode of exposed surface area 0.268 cm2 was fabricated by embedding it in Teflon and it was provided with a screw type stem for the electrical contact. This electrode was polished using I/o, 2/0, 3/0 and 4/0 emery papers successively, degreased with trichloroethylene and then used for all the investigations. The sulphuric acid used was of Excellar grade (BDH), cyclohexyl amine (CHA) was of AnalaR grade (Fluka) and potassium iodide was of AnalaR grade (BDH). All the experiments were carried out at a constant temperature of 35±1°c.
Potentiodynamic and linear polarisation studies were made using a corrosion measurement system (PAR EG & G). The potential of the working electrode was varied by a PAR universal programmer (model 175) through a PAR potentiostat (model 173). Tafel plots were made on a PAR X-V recorder (model RE 0074). A platinum foil was used as the auxiliary electrode and a saturated calomel electrode served as the reference electrode. The sweep rate was I mV s-'. A C impedance measurements were carried out at the open circuit potential using electrochemical interface (1186 solartron) and a frequency response analyser (1174 solartron) from 10kHz to 1 mHz by applying 5 mV a c voltage. Nyquist plots were made from these experiments. Rt and Cdl values were obtained from these Nyquist plots as described earlier5• All experiments were performed in solutions deaerated by passing purified nitrogen gas for 30 min before each experiment.
Results and Discussion 44 concentration of I x I0-5 M and then it decreases with increase in the concentration of the amine. To find out whether the above observation may be due to the occurrence of association / aggregation in solution. leading to the formation of species incapable of undergoing adsorption, surface tension measurements have been made using H2S04 in the presence of different concentrations of cyclohexyl amine. Values of surface tension do not change significantly with the change in the concentration of the amine. So such an explanation cannot hold good in this case. It may perhaps be due to the formation of a soluble complex at higher concentrations, which do not adsorb strongly on the metal surface. Value of Ecorr is most negative at the lowest concentration ( I x I 0.5 M) and then hecomes less negative with increase in the concentration. The enhancement of Tafel slope is found to be more at the lowest concentration of the amine (I x I 0-'; M) and thereafter there is a decrease in Tafel Similarly the value of [oarr shows maximum decrease at the lowest concentration and then it increases with increase in the concentration of the amine. Table 2 shows values of corrosion kinetic parameters for mild steel in 0.5 M H2S04 containing I x I 0.2 M CHA and different concentrations of KI. It is seen from this table that maximum synergistic effect is observed for a combination of I x 10-2 M CRA and 2x 10-3 M KI, for which maximum corrosion inhibition and maximum values of Tafel slopes are obtained. An increase or decrease in the concentration of KI does not improve the inhibition efficiency. Table 3 shows corrosion kinetic parameters obtained from potentiodynamic polarisation curves for mild steel in 0. increase in the concentration of the amine. For each concentration of the amine, the addition of KI brings down the value of Rp to some extent. Inhibition is found to be maximum for the lowest concentration of the amine and then it decreases with increase in the concentration of the amine. For each concentration of the amine, addition ofK! enhances the inhibition efficiency and this synergistic effect is found to be maximum for the highest concentration of the amine. Similar Table 5 gives values of double layer capacitance (Cdl), charge transfer resistance (Rt), coverage (0) and inhibition· efficiency (IE) obtained from these plots. The value of Rt is enhanced to the maximum in the presence of the lowest concentration of the amine and thereafter its value decreases with increase in the concentration of the amine. Double layer capacitance has been brought down to a low value in the presence of ]:, 10-3 M CHA and it is found to increase with increase in the concentration of the amine. Values of the coverage (8) are also found to decrease with increase in the concentration of the amine. Addition of KI enhances the value of coverage for each concentration of the amine and this enhancement is found to be maximum for the highest concentration of the amine. The plot of CIS against C is linear in nature, as shown by Fig. 5 ; which shows that the adsorption of CHA alone and in combination with KI on the mild steel surface obeys Langmuir's adsorption isotherm.
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The synergistic inhibitive effect brought about by the combination of CHA and KI for the corrosion of mild steel in 0.5 M H2S04 can be explained as follows.
Iodide ion is the most adsorbable of halide ions on steel. In the presence of iodide ions, surface charge is changed to negative by the specific adsorption of these ions resulting in the joint adsorption of anions with amine cations6. Protonated CHA can adsorb on the negatively charged surface, by the coulombic attraction using the positive charge of the 'protonated species, but also on the positively charged metal surface by virtue of donation of electron pair on the nitrogen atoms of the unprotonated molecules7• Synergism parameters S) and Sa were calculated using the relationship proposed by Aramaki and Hackerman7. These parameters were calculated both from the values of inhibition efficiency and from the degree of surface coverage (S). Their values are calculated for different concentrations of CHA and are given in the Table 7 . Fig 6 shows the plot of synergism parameter (S)) against various concentrations of the amine. It can be calculated that the iodide ion is initially adsorbed on the metal surface. CHA ions are then adsorbed by coulombic attraction on the metal surface, where anions are already adsorbed and thus brings down the self corrosion rate by the stabilization of the adsorbed anion and by the increase in surface coverage. S) values are found to be little more than unity, showing thereby that the enhanced inhibition efficiency caused by the addition of iodide ions to CHA is only due to a synergistic effect.
